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Abstract 

The existing models/frameworks that serve as reference 
for the design of hybrid creative space in educational insti- 
tutions and organizations, have shown some limitations. On 
one hand, current spatial design theories concerned with hy- 
brid spaces and digital technologies are limited; on the other 
hand, the analysis of digital technologies’ influence on spac- 
es conducted in Information System and Computer Science 
research fields rarely uses a spatial theory as a foundation. 
The aim of this on-going PhD research project is to develop 
an analytical framework that integrates creative space types 
and a blended space model in support of the design of fu- 
ture hybrid creative spaces (FHCS). The pattern language 
approach is applied to bring together design guidance and 
tools from different disciplines, in a form that can be un- 
derstood and shared across disciplines. Through a pattern 
mining process, 323 patterns are derived from four select- 
ed disciplines. The expected outcome of this PhD project is 
to offer designers a useful design model (FHCS framework) 
and a set of design tools (design patterns) in support of the 
design of FHCS. 
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Introduction 

Conventionally, space for creative activities in educational 
and workplace contexts is often defined as a built formal 
physical environment; and these environments can also 
be informal spatial clusters that encourage exchanges and 
social networks based on in-person interactions. Users per- 
ceive and evaluate learning and working spaces through 
their architectural properties and physical settings (e.g., spa- 
tial layout and furnishing, lighting, colors, smells, sounds and 
technology, status, and image). Nevertheless, in recent years 
we have seen a significant shift to a more hybrid form for 
learning and working since the beginning of Covid-19 pan- 
demic in 2020, and many higher educational institutions 
and organizations are likely to embrace “hybridity” beyond 
the pandemic. At the same time, “extended reality” has an 
emerging presence in our everyday life, and with the future 
of the internet and metaverse, the combination of augment- 
ed, virtual, and mixed realities will become an essential medi- 
um for social, business, learning and working engagements. 


Nowadays, the term hybrid space (or blended space) is wide- 
ly used as an interplay of physical and digital spaces. An ur- 
gent call is raised for designers to rethink the current design 
practice to accommodate future challenges when designing 
creative spaces in transition to hybrid forms of learning and 
working. Therefore, this PhD project is guided by two main 
research questions: 

1. How future hybrid spaces for creative learning and 
working need to be designed to support collective cre- 
ativity and innovation? 

2. What technologies and digital tools can be utilized for 
new opportunities to aid design and enable future hy- 
brid creative spaces? 


Background 

"Creative space” consists of two parts - “creative” and 
“Space”. The term “creative” associates with activities relat- 
ed to design and innovation process. “Space” conventionally 
refers to the built environment in various scales, from urban 
context, architectural space, interior layout, to small single 
elements such as a furniture. The existing models/frame- 
works that serve as reference for the design of creative 
space in educational institutions and organizations, have 
shown some limitations. For example, most of the studies in 
the field of creative spaces are limited to the built environ- 
ment and have not given enough attention to contemporary 
issues such as hybrid working and learning and emerging 
technologies (e.g. Wycoff and Snead, 1999; Dillon and Loi, 
2006; Moultrie et al., 2007; Ceylan, Dul and Aytac, 2008; Luz, 
2008; Van Meel et al., 2010; Bustamante et al., 2016; Paoli, 
Sauer, and Ropo, 2019; Thoring et al, 2019; Mäkelä and Lei- 
nonen, 2021; Mov-Avi, 2022). Whereas some frameworks 
developed design principles for creative spaces but failed to 
acknowledge the importance of the connections of design 
components in a form of network. Therefore, it is difficult for 
designers and users to understand upcoming design issues 
and set the priorities in the design process (e.g, Luz, 2008; 
Van Meel et al., 2010; Thoring et al., 2019). On one hand, cur- 
rent spatial design theories concerned with hybrid spaces 
and digital technologies are limited; and on the other hand, 
the analysis of digital technologies’ influence on spaces 
conducted in Information System and Computer Science 
research fields rarely uses a spatial theory as a foundation 
(Miitterlein and Fuchs, 2019). 
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Figure 1. Key design issues suggested for both physical and digital spaces. 


Theoretical framework 

In a built environment, Thoring et al. (2018) identify five 
space types associated with creative processes in the litera- 
ture and empirical evidence. They are personal space, collab- 
orative space, making space, presentation space, and inter- 
mission space. For designers to develop hybrid space, Figure 
1 presents key issues that are suggested in digital spaces as 
well as physical ones. Moreover, to adopt existing spatial de- 
sign knowledge and theory in the context of hybrid spaces, 
architects and interior designers need a new model bridging 
the physical and digital environments, as well new useful de- 
sign tools derived from other disciplines. 


An analytical framework for future hybrid creative 
spaces: FHCS framework 

Following Lefebvre's theory (1992) and Milgram and Kish- 
ino's Virtuality Continuum (1994), a hybrid creative space 
brings together at least two distinct modes to create a new 
spatial typology, where a physical space flowing within a dig- 
ital space and vice versa seamlessly becomes possible with 
technologies. Built on Blended Space model (Benyon & Mival, 
2015), the author develops an analytical framework for de- 
signing future hybrid creative spaces. Figure 2. illustrates the 
relations between four space domains in FHCS framework. 
For the physical space, the author only focuses on five types 
of creative spaces mentioned in Figure 1. The digital space 
consists of more diverse forms, such as applications, data, 
actions and events. In the generic space where characteris- 
tics are shared by both physical and digital spaces, four at- 
tributes (ontology, topology, volatility, and agency) (Benyon, 
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Figure 2. FHCS Framework, adopted from Benyon & Mival’s Blended space model 
(2015) (Drawn by author). 


2012) should be considered. In the hybrid/blended space, 
five hybrid design themes (territoriality, awareness, control, 
interaction and transitions) seem to be a relevant starting 
point for the development of a new spatial typology of FHCS. 
The author also intends to indicate that hybrid creative spac- 
es can be designed with a new collection of design tools po- 
tentially derived from both physical and digital domains. Fig- 
ure 3. presents a new spatial typology defined by two sets 
parameters, creative space types and hybrid design themes. 
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Figure 3. FHCS Typology is defined by two sets parameters, 
creative space types and hybrid design themes (Drawn by author). 


Research approach and method 

The aim of the present research is to develop an analytical 
framework that integrates creative space types and blended 
space models (FHCS framework), in support of the design of 
FHCS. The review of the literature has shown that many dif- 
ferent social-spatial design solutions exist for both physical 
and digital spaces, and they have been systematically organ- 
ized in a form of pattern language. Identified pattern candi- 
dates are from various specific application domain, and they 


Table 2. Overview of 17 design requirements for FHCS (Drawn by author). 


ID # Design requirement 

R1 Space as a platform or network for ideas 
R2 Social interaction, micro multination 

R3 Human-centric, culture, and identity 

R4 Biophilic design 

R5 Playful experimental atmosphere 

RG Software and hardware support 

R7 Flexible space, changeability 

RS Ownership of space 

R9 Multi-sensory stimuli (visual, tactile, olfactory and acoustic) 
R10 Accessibility 

R11 Integrating technology &lnfrastructure 
R12 Space and information management 
R13 Reduced stimulation, back to analogue 
R14 Bodily awareness and movement 

R15 Techiture 

R16 Making spaces 

R17 Creative labelling 
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capture and represent design knowledge of the experts. 
Therefore, the pattern language from Christopher Alexander 
et al. (1977) seems an appropriate approach to bring togeth- 
er design guidance and tools from different disciplines, in a 
form that can be understood and shared across disciplines. 
Moreover, it can offer a connected network of design pat- 
terns that continues to grow and evolve through the knowl- 
edge and experience input from the experts. This research is 
conducted in three main steps: 

1. Pattern mining. A mix of methods is used to derive 
pattern candidates from existing pattern frameworks 
of various disciplines, organizations’ reports, case ex- 
amples and expert interviews. 

2. Pattern analysis. Collected pattern candidates are ver- 
ified by a multi-case study and focus groups. Network 
analysis is subsequently employed to identify the net- 
work structure of patterns visually and statistically. 

3. Pattern writing. This process involves proper naming 
and writing of patterns in a standard template with de- 


i 


Figure 4. 323 pattern candidates from four disciplines (Drawn by author). 


126 patterns 
(Source: Bjork and 
Holopainen, 2004) 


tailed description. This is realized through a workshop 
with pattern experts. 


Design requirements for future hybrid 

creative spaces 

To better understand how to create successful hybrid cre- 
ative environments, the author investigates the potential 
challenges and opportunities of using and designing hybrid 
spaces, especially related to creative process. Insights are 
gathered from recent literature, organization reports, expert 
interviews, and real-world cases. Table 1 summarizes impor- 
tant design requirements for FHCS. 


Results and discussion 

Through the pattern mining process, various pattern frame- 
works and many pattern candidates have emerged from the 
analysis. Given their relative importance and time restric- 
tions, the author puts an emphasis on the patterns that fit 
the following criteria: (1) Relevant to hybrid social-spatial de- 
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sign; (2) Addressing to the design requirements of FHCS; (3) 
Supported by empirical evidence; (4) Completeness of the 
pattern language, including pattern descriptions, hierarchies 
of the patterns, and indication of the internal links among 
patterns. 


As aresult, 323 patterns are derived from four disciplines, Spa- 
tial Design (49 patterns), HCI design (112 patterns), E-learning 
(36 patterns), and Game Design (126 patterns), and they are 
organized in their original clusters and sub-clusters (Figure 4). 
After further analysis of these patterns’ possible application, 13 
generic pattern clusters have evolved, which are mapped in re- 
lation to hybrid design themes (Figure 5). 


Conclusion and future work 

This PhD research project addresses the design issues from 
both physical and digital spaces in support of the design of 
FHCS, as well as to use a pattern language approach to bring 
together useful design guidance and tools from different 
disciplines. Moreover, this project will also offer a systemic 
network that continues to extend and evolve with the in- 
put of knowledge and experiences from experts. Based on 
current findings, the pattern candidates (or proto patterns) 
collected from four disciplines have proven validity in their 
original contexts, and together they offer a huge potential for 
solving problems that might not so easily be solvable alone, 
as interdisciplinary work with patterns is endorsed by many 
architects and pattern language theorists (Alexander, 2002- 
2005; Salingaros, 2005; Leitner, 2007; Neis, 2015). However, 
the proto patterns have to be transformed or updated for 
hybrid creative spaces, based on the FHCS framework. Fu- 
ture work will include the evaluation and validation of the 
patterns, plus analysis of their connections. The following 
actions are currently planned: 
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» Development of a spatial typology for hybrid creative 
environments and its implementation into the blend- 
ed space framework. 

» Multi-case study in three design institutions (UK and 
Belgium), including interviews and observations of 
their creative learning spaces. 

» Network analysis on proto patterns to identify their 
new links, and evaluation of the links with focus group. 

» Pattern writing workshop (focus group workshop) 
with experts. 


Acknowledgments 

The author thanks the supervisors and all experts who pro- 
vided helpful comments and insights during the interview 
study of this project. 


Mor-Avi, A. and Scott-Webber, L. (2022). Creativity Flourishes Using Hybrid Space Pat- 
terns. In Gil, E, Mor, Y, Dimitriadis, Yọ, and Köppe, C. (Eds.). Hybrid Learning Spaces, 
pp. 233-248. doi: 10.1007/978-3-030-88520-5_13. 

Moultrie, J. et al. (2007). Innovation Spaces: Towards a Framework for Understanding the 
Role of the Physical Environment in Innovation, Creativity and Innovation Manage- 
ment, 16(1), pp. 53-65. doi: 10.1111/j.1467-8691.2007.00419.x. 

Mütterlein, J. and Fuchs, C. (2019). Digital technologies and their influence on spaces, 
Proceedings of the 23rd Pacific Asia Conference on Information Systems: Secure 
ICT Platform for the 4th Industrial Revolution, PACIS 2019, (July). 

Mäkelä, T. and Leinonen, T. (2021). Design Framework and Principles for Learning Environ- 
ment Co-Design: Synthesis from Literature and Three Empirical Studies, Buildings, 
11(12), p. 581. doi: 10.38390/buildings11120581. 

Neis, H. (2015). From a Pattern Language to a Field of Centers and Beyond: Patterns and 
Centers, Innovation, Improvisation, and Creativity. In W. Stark, D. Vossebrecher, 

C. Dell, & H. Schmidhuber (Eds.), Improvisation und Organisation: Muster zur 
Innovation sozialer Systeme. pp. 143-166. 

Paoli, D. D, & Ropo, A. (2017). Creative workspaces - a fad or making real impact? 
Journal of Corporate Real Estate, 19(3), 157-167.https://doi.org/10.1108/ 
JCRE-09-2016-0029 

Salingaros, N. (2005). The Structure of Pattern Languages. arq — Architectural Research 
Quarterly 4 (2000), pp. 149-161. 

Schtimmer, T, Lukosch, S. (2007). Patterns for Computer-Mecdiated Interaction. 

West Sussex: John Wiley & Sons. 

Thoring, K, Mueller, R.M, Desmet, P, & Badke-Schaub, P. (2018). Design Principles for 
Creative Spaces. DOI:10.21278/IDC.2018.0233 

Thoring, K. C, Gonçalves, M, Mueller, R. M, & Desmet, P. M. A. (2021). The Architecture 
of Creativity: Toward a Causal Theory of Creative Workspace Design. International 
Journal of Design, 15(2), 17-36. 

Van Meel, J, & Martens, Y, & Ree, H. (2010). Planning Office Spaces: A Practical Guide for 
Managers and Designers. Hachette: Laurence King Publishing. 

Wycoff, J. and Snead, L. (1999). Stimulating innovation with collaboration rooms, Journal 
for Quality and Participation, 22(2), pp. 55-57. 


